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$Q�(QTXLU\�LQWR�WKH�$WWULEXWLRQ�RI�WKH�%RRN��$O��XµDI ¶�
WR ,EQ�DO�*KD� ¶LU
'U��0DKG -DO O � $VVLVWDQW�3URIHVVRU�
)DFXOW\�RI�7KHRORJ\��)HUGRZVL�8QLYHUVLW\�RI�0DVKKDG�

�PDG E���XVD\Q�E��µ$EG�$OODK�DO�*KD� ¶LU � NQRZQ�DV�,EQ�
DO�*KD� ¶U �G��LQ�WKH�ILUVW�KDOI�RI�ILIWK�WZHOIWK�FHQWXU\���KDV�

DXWKRUHG�$O��XµDI ¶ ZD�DO�0DGKP P Q NQRZQ DV��5LM O�L�,EQ�DO�
*KD� ¶LU � LQ�RUGHU�WR�LQWURGXFH�WKH�VXVSHFWHG��GLVUHSXWDEOH��
DQG�ODFNLQJ�LQ�DXWKRULW\�ULM OV DQG�QDUUDWRUV�LQ�WKH�UHDOP�RI�6K µD�
WUDGLWLRQV��6LQFH�WKH�VHYHQWK�IRXUWHHQ�FHQWXU\�±�DIWHU�WKH�
DSSHDUDQFH�RI�WKLV�ERRN�±�WKH�6K µD�DXWKRULWLHV�DQG�ULM O H[SHUWV�
KDYH�EURXJKW�XS�GLIIHUHQW�YLHZSRLQWV�FRQFHUQLQJ�,EQ�DO�
*KD� ¶LU DQG�KLV�ERRN�$O��XµDI ¶� &RQWHPSRUDU\�VFKRODUV��
6KD\NK�$T %X]XUJ�L�7HKU Q DQG�$\DWROODK�.K ¶ � KDYH�QRW�
DSSURYHG�WKH�DWWULEXWLRQ�RI�$O��XµDI ¶ WR ,EQ�DO�*KD� ¶LU � DV�SHU�
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KLV�DXWKHQWLFLW\�DQG�HPLQHQFH�RI�GLJQLW\��UXOLQJ�RXW�WKH�
SRVVLELOLW\�WKDW�,EQ�
DO�*KD� ¶LU PLJKW�KDYH�ZULWWHQ�D�ERRN�LQ�ZKLFK�D�JUHDW�QXPEHU�
RI�6K ¶D�ULM OV DQG�QDUUDWRUV�KDYH�EHHQ�GHELOLWDWHG��7KH�ZULWHU�
KDV�±�LQ�YLHZ�RI�WKH�RSLQLRQV�RI�WKH�H[SHUWV�±�ILUVW�LQWURGXFHG�
GLIIHUHQW�DVSHFWV�RI�WKH�WZR�VFKRODUV
�RXWORRNV�DQG�WKHQ�KDV�
PDGH�D�FULWLFDO�UHYLHZ�RI�WKHP��,Q�WKH�HQG��KH�KDV�IRXQG�DQG�
H[SUHVVHG�WKH�UHDVRQV�IRU�WKH�FRQWUDGLFWLRQ�RI�WKH�DERYH�
YLHZSRLQW�LQ�$\DWROODK�.K ¶ 
V�ZRUGV�DQG�DSSURDFK���

.H\ZRUGV��WKH�ERRN�$O��XµDI ¶� ,EQ�DO�*KD� ¶LU � FULWLFDO�
UHYLHZ��DWWULEXWLRQ�RI�DXWKRUVKLS��YDOLGLW\�RI�DWWULEXWLRQ��
�
$ 6XUYH\�RI�WKH�,QWHUDFWLRQ�DQG�(QFRXQWHU�EHWZHHQ�WKH�WZR�
5HDOPV�RI�5HDGLQJ�DQG�:ULWLQJ�RI�WKH�4XU
DQ�IURP�WKH�7LPH�
RI 5HYHODWLRQ�XQWLO�WKH�'HYHORSPHQW�RI�WKH�6HYHQ�5HDGLQJV�
'U��0X�DPPDG�5L� � M ,VP µ O � $VVLVWDQW�3URIHVVRU�
)DFXOW\�RI�+XPDQLWLHV��,VIDKDQ�8QLYHUVLW\�

KH UHVHDUFK�VWXGLHV�VXJJHVW�WKDW�WKH�FRPSDQLRQV�
��D� ED� RI�WKH�3URSKHW�KDYH�VWURQJO\�DWWHPSWHG�WR�OHDUQ��

UHDG��WHDFK�KRZ�WR�UHDG��DQG�WR�ZULWH�GRZQ�WKH�4XU
DQLF�YHUVHV�
DQG�SKUDVHV��+RZHYHU��WKH�GUDZEDFNV�DQG�VKRUWFRPLQJV�
H[LVWLQJ�LQ�WKH�$UDELF�KDQGZULWLQJ�RI�WKDW�HUD�DV�ZHOO�DV�WKH�
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GLIIHUHQFHV�WKDW�KDG�RFFXUUHG�LQ�WKH�UHDGLQJ�RI�VRPH�4XU
DQLF�
SKUDVHV��KDV�JLYHQ�ULVH�WR�WZR�PDMRU�TXHVWLRQV�IRU�WKH�4XU
DQ�
UHVHDUFKHUV��)LUVW��GLG�WKH�GLIIHUHQFH�RI�UHDGLQJV�RFFXU�XQGHU�
WKH�LQIOXHQFH�RI�WKH�RUWKRJUDSK\�RI�WKH�4XU
DQ"��6HFRQG��DUH�
YDULRXV�UHDGLQJV�DQG�WKH�RUWKRJUDSK\�RI�WKH�4XU
DQ�VXEMHFW�WR�
VFULSWXUDO�UXOLQJ��WDZI T � RU�WR�WKH�LQGLYLGXDO�UHDVRQLQJ�
�LMWDK G �"�

,Q WKLV�UHVHDUFK��ZLWK�D�VWXG\�RI�WKH�KLVWRULFDO�GRFXPHQWV�
DQG�UHSRUWV�DV�ZHOO�DV�WKH�4XU
DQLF�HYLGHQFHV�ZLWKLQ�IRXU�
KLVWRULFDO�SHULRGV�WKDW�OHG�WR�WKH�IRUPXODWLRQ�RI�WKH��VHYHQ�
UHDGLQJV��±�L�H���WKH�5HYHODWLRQ�HUD��WKH�EHJLQQLQJ�RI�WKH�,VODPLF�
&DOLSKDWH��WKH�SHULRG�RI�LQWHJUDWHG�FRSLHV�RI�WKH�4XU
DQ��DQG�WKH�
�GHYHORSPHQW�RI�WKH�VHYHQ�UHDGLQJV���WDVE µ DO�TLU ¶ W� ±�ZH�
KDYH�DWWHPSWHG�WR�UHYLHZ�DQG�DQDO\]H�WKH�PDQQHU�RI�LQWHUDFWLRQ�
DQG�FRQWUDVW�EHWZHHQ�WKH�UHDGLQJV�DQG�WKH�RUWKRJUDSK\�RI�WKH�
4XU
DQ��,Q�WKH�HQG��ZH�KDYH�FRQFOXGHG�WKDW�YDULRXV�UHDGLQJV�
DQG�WKH�RUWKRJUDSK\�RI�WKH�4XU
DQ�KDG�UHVXOWHG�IURP�WKH�
SHUVRQDO�UHDVRQLQJ��LMWDL G� RI�WKH�UHDGHUV��T U V��DQG�KXPDQ�
EHLQJV�UDWKHU�WKDQ�UHYHDOHG�E\�$OODK��

.H\ZRUGV��TLU ¶ W� PX� �DI� UDVP�DO�0X��DI� NLW EDW�
LLMWDK G DQG RSWLRQ�RI�TDU ¶ W� LQWHJUDWLRQ�RI�WKH�FRSLHV�RI�WKH�
4XU
DQ��WKH�µ8WKP Q FRSLHV�RI�WKH�4XU
DQ��WDVE µ DO�TLU ¶ W�
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7KH�6WDWXV�DQG�0DQLIHVWDWLRQ�RI�WKH�4XU
DQ�DQG��DG WK�LQ�
3HUVLDQ�0\VWLFDO�3URVH�7H[WV��8S�WR�WKH�6L[WK�7KLUWHHQWK�
&HQWXU\���
'U��µ$O �XVD\QS U��$VVLVWDQW�3URIHVVRU���
)DFXOW\�RI�+XPDQLWLHV��8QLYHUVLW\�RI�.DVKDQ�

HUVLDQ�ODQJXDJH�DQG�OLWHUDWXUH�KDV�RYHU�WLPH�EHHQ�VR�
EOHVVHGO\�DVVRFLDWHG�ZLWK�4XU
DQLF�DQG��DG WK�FXOWXUH�WKDW�

WKHUH�UHPDLQV�QR�FKRLFH�IRU�WKH�UHVHDUFKHUV�ZKR�GHOYH�LQWR�WKH�
3HUVLDQ�OLWHUDWXUH�WRGD\�EXW�WR�DFTXLUH�NQRZOHGJH�RI�WKH�
4XU
DQLF�DQG��DG WK�GRFWULQHV��)RUWXQDWHO\��LQ�UHFHQW�\HDUV�
YDOXDEOH�ZRUNV�KDYH�EHHQ�SXEOLVKHG�FRQFHUQLQJ�WKH�4XU
DQLF�
DQG��DG WK�PDQLIHVWDWLRQV�LQ�WKH�3HUVLDQ�SRHWU\��+RZHYHU��LQ�
UHODWLRQ�WR�WKH�LPSUHVVLRQDELOLW\�RI�3HUVLDQ�SURVH��SDUWLFXODUO\�
WKH 3HUVLDQ�P\VWLFDO�SURVH��IURP�WKH�4XU
DQ�DQG��DG WK�WKHUH�
DUH�VWLOO�PDQ\�SRLQWV�OHIW�XQVDLG��,Q�WKH�SUHVHQW�SDSHU��WKH�ZULWHU�
LV�DWWHPSWLQJ�WR�UHYLHZ�WKH�XQSDUDOOHOHG�UROH�RI�WKH�3HUVLDQ�
P\VWLFDO�SURVH�WH[WV�LQ�WKH�WUHQG�RI�WKH�DVVRFLDWLRQ�EHWZHHQ�
3HUVLDQ�OLWHUDWXUH�DQG�WKH�4XU
DQ�DQG��DG WK�XS�WR�WKH�
VL[WK�WKLUWHHQWK�FHQWXU\�DQG�WR�DQDO\]H�WKH�LPSDFW�RI�WKH�
4XU
DQLF DQG��DG WK�GRFWULQHV�RQ�WKH�P\VWLFV
�PLQG��ODQJXDJH��
DQG�OLIHVW\OH��)XUWKHUPRUH��ZLWK�UHIHUHQFH�WR�WKH�IUHTXHQWO\�XVHG�
4XU
DQLF�YHUVHV�DQG�D� G WK�LQ WKH�P\VWLFV
�SURVH�ZRUNV��KH�LV�
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WU\LQJ�WR�HOXFLGDWH�WKH�VW\OHV�DQG�SURFHGXUHV�WKDW�WKH\�KDYH�
HPSOR\HG�LQ�WKHLU�DSSURDFK�WR�WKH�4XU
DQLF�YHUVHV�DQG�D� G WK�

.H\ZRUGV��WKH�4XU
DQ���DG WK� P\VWLFLVP��3HUVLDQ�SURVH���
�
$ *ODQFH�DW�WKH�3URFHGXUH�IRU�3UHSDUDWLRQ�RI�6DQDG LQ
�0DQ�O <D��LUDKX�DO�)DT K�
'U��1DKOD�*KDUDY 1 ¶ Q � $VVRFLDWH�3URIHVVRU�
1D\\HUDK�- YG Q � 0$�LQ�6FLHQFHV�RI�WKH�4XU
DQ�DQG��DG WK��
)DFXOW\�RI�+XPDQLWLHV��7DUELDW�0RGDUHV�8QLYHUVLW\�

KD\NK�DO��DG T LV�RQH�RI�WKH�GLVWLQJXLVKHG�VFKRODUV�RI�WKH�
IRXUWK�HOHYHQWK�FHQWXU\�ZKRVH�IDPRXV�ERRN��0DQ�O

<D��LUDKX�DO�)DT K� KDV�DOZD\V�EHHQ�IDYRUHG�E\�VFKRODUV�DQG�
VFLHQWLVWV�WR�WKH�H[WHQW�WKDW�LW�KDV�EHHQ�UHJDUGHG�DV�RQH�RI�WKH�
IRXU�6K µD�ERRNV��.XWXE�DO�$UEDµD� DORQJ�ZLWK�6KD\NK�DO�
.XOD\Q 
V�$O�. I DQG�6KD\NK�DO�� V 
V�$O�7DKGK E DQG $O�
,��LE� U� 7KH�FKDLQ�RI�WUDQVPLVVLRQ��VDQDG� RI�WKLV��DG WK�
FROOHFWLRQ��ZKLFK�KDV�EHHQ�FRPSLOHG�DW�WKH�UHTXHVW�RI�RQH�RI�WKH�
OHDUQHG�H[SHUWV�RQ�OHJDO�UXOLQJV��LV�RIWHQ�QRW�PHQWLRQHG�DQG�
YDULRXV�PRGHV�RI�ZULWLQJ�KDYH�EHHQ�DGRSWHG�LQ�WKH�ZD\�VDQDG�
LV�ZULWWHQ��,Q�WKH�HQG�RI�WKH�ERRN��,EQ�% EZD\��6KD\NK�DO�
�DG T��KDV�SRLQWHG�RXW�KLV�RZQ�UHODWLRQ�WR�WKH��DG WK�PDVWHUV�
DQG�VFKRODUV�VR�DV�WR�FRPSHQVDWH�WKLV�VKRUWFRPLQJ�RI�WKH�FKDLQ�
RI�WUDQVPLVVLRQ�RI�KLV�ERRN��
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7KH�SUHVHQW�SDSHU�LV�GHGLFDWHG�WR�WKH�VWXG\�RI�WKH�
SURFHGXUH�LQ�ZKLFK�WKH�FKDLQ�RI�WUDQVPLVVLRQ�RI�0DQ�O
<D��LUDKX�DO�)DT K LV IRUPXODWHG��+HUH��WKH�DXWKRU�KDV�DOVR�
SRLQWHG�WR�,EQ�% EZD\
V�PHWKRG�IRU�WKH�FRPSLODWLRQ�RI�WKH�
D� G WK�RI WKLV�ERRN�DQG�WRXFKHG�XSRQ�VXFK�LVVXHV�DV�
VXVSHQVLRQ�RI�VDQDG� HODERUDWLRQ�RQ�WKH�HOLPLQDWHG�VDQDGV DQG�
DGRSWLRQ�RI�D� G WK�

.H\ZRUGV��0DQ�O <D��LUDKX�DO�)DT K� �DG WK� PXUVDO�
�LQFRPSOHWH�LQ�FKDLQ�RI�WUDQVPLVVLRQ���VDQDG�

6K µD�DQG�WKH�0XµWD]LOLWH�([HJHWLFDO�9LHZV�
*KXO P 0X�DPPDG�0X�DPPDG .KXUUDP E G
)DFXOW\�RI�+XPDQLWLHV��8QLYHUVLW\�RI�6DE]HYDU��

KH SUHVHQW�SDSHU�LV�WU\LQJ�WR�GLVSOD\�WKH�FORVHQHVV�DQG�
KRPRJHQHLW\�RI�WKH�,P P DQG�WKH�0XµWD]LOLWH�H[HJHVHV�

DQG�FRQVWUXFWLYH�H[FKDQJH�RI�LGHDV�DV�ZHOO�DV�WKH�EHQHILWLQJ�RI�
6K µD�VFKRODUV�IURP�WKH�H[HJHWLFDO�YLHZV�RI�WKH�0XµWD]LOLWHV��
+HQFH��WKH�PRVW�VLJQLILFDQW�6K µ H[HJHWLFDO�ZRUNV��L�H���6KDU I
0XUWL� 
V�$P O � 6KD\NK�DO�� V 
V�7HE\ Q� DQG�7DEDUV 
V�
-DZ PLµ�DO�- PLµ�KDYH�EHHQ�VXUYH\HG�DQG�WKHLU�ERUURZLQJ�IURP�
WKH H[HJHVHV�EHORQJLQJ�WR�WKH�GLJQLWDULHV�DPRQJ�WKH�0XµWD]LOLWV�
VXFK�DV�5XPP Q � %DONK � -XEE ¶ � DQG�=DPDNKVKDU DORQJ�ZLWK�
VRPH�FRQVWUXFWLYH�FULWLFLVPV�RI�WKHVH�H[HJHVHV�DUH�SRLQWHG�RXW��
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)XUWKHUPRUH��DGPLUDWLRQ�RI�WKH�HPLQHQW�ILJXUHV�RI�ERWK�VFKRROV�
IRU�HDFK�RWKHU��SDUWLFXODUO\�,P P 
V�SUDLVH�RI�WKH�0XµWD]LOLWH
V�
H[HJHWLFDO�YLHZV�DUH�EURXJKW�XS�LQ�RUGHU�WR�IXUWKHU�HOXFLGDWH�WKH�
FRQVWUXFWLYH�DQG�VRXQG�UHODWLRQV�RI�WKH�DQFLHQWV��WR�KHOS�
FUHDWLQJ�FORVHU�UDSSRUW�DPRQJ�WKH�,VODPLF�VFKRROV��DQG�WR�
HQFRXUDJH�0XVOLPV�XQLW\���

.H\ZRUGV��H[HJHWLFDO�YLHZV��0XµWD]LOLWHV��6K µDV��
KRPRJHQHLW\��FRQVWUXFWLYH�FULWLFLVP����
�
$E =D\G
V�,GHDV�DQG�KLV�,PSUHVVLRQ�RI�WKH�4XU
DQ�
�DVDQ�1DT ] GD��$VVLVWDQW�3URIHVVRU�
)DFXOW\�RI�7KHRORJ\��)HUGRZVL�8QLYHUVLW\�RI�0DVKKDG�

KH YDOLGLW\�RI�RQH
V�LPSUHVVLRQ�RI�WKH�4XU
DQ�LV�VXEMHFW�WR�
SULQFLSOHV�DQG�SUHVXSSRVLWLRQV�VXFK�DV�EHOLHI�LQ�WKH�

DWWULEXWLRQ�RI�LWV�FRQFHSWV�DQG�SKUDVHV�WR�*RG�DQG�WKH�
SRVVLELOLW\�RI�WKH�LQWHUSUHWHU
V�DSSURDFK�WR�WKH�FRQWHQW�DQG�WKH�
SXUSRVH�RI�WKH�YHUVHV�GHQRWLQJ�WKH�FXOWXUH�RI�WKH�DJH�RI�
5HYHODWLRQ�UDWKHU�WKDQ�EHLQJ�LQIOXHQFHG�E\�WKH�FXOWXUH�RI�WKH�
- KLOL\\D��3DJDQLVP���<HW��WKH�DERYH�SULQFLSOHV�KDYH�EHHQ�
FKDOOHQJHG�LQ�WKH�ZRUNV�RI�VXFK�4XU
DQ�UHVHDUFKHUV�DV�$E
=D\G�ZKR�KDV�EHHQ�LPSUHVVHG�E\�PRGHUQ�OLQJXLVWLF�DQG�
VHPDQWLF�KHUPHQHXWLFV��7KHLU�FODLPV�KDYH�DGGHG�XS�WR�
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DEDQGRQLQJ�WKH�HIILFLHQF\�DQG�YDOLGLW\�RI�WKH�4XU
DQLF�YHUVHV�LQ�
SUHVHQWLQJ�DQG�SURYLQJ�PDQ\�RI�WKH�PHDQLQJV�DQG�JRDOV�WKDW�
DUH UHJDUGHG�DV�UHOLDEOH�LQ�WKH�WUDGLWLRQDO�LQWHUSUHWDWLRQ��

7KH�SUHVHQW�SDSHU�LV�DWWHPSWLQJ�WR�EULHIO\�LQWURGXFH�VRPH�RI�
WKHVH�FODLPV�DQG�FULWLFL]H�WKHP��

.H\ZRUGV��1D�U � PLG�$E ]D\G��XQGHUVWDQGLQJ�WKH�WH[W��
WH[W DQG�FXOWXUH��XQGHUVWDQGLQJ�LQ�WKH�KLVWRULFDO�FOLPDWH��WKH�
4XU
DQ DQG�WKH�FXOWXUH�RI�WKH�WLPH��XQGHUVWDQGDELOLW\�RI�WKH�
4XU
DQ���
�
7KH�)DPLO\�RI�=DQJ )DU\ PDG
'U��4DQEDU�µ$O 5 GJDU�
7KH�(QF\FORSHGLD�RI�,VODP�)RXQGDWLRQ��7HKUDQ���

KH IDPLO\�RI�=DQJ )DU\ PDG � ZKR�ZHUH�HQWLWOHG�DV�YL]LHUV�
IRU�ILYH�JHQHUDWLRQV�DV�DVVHUWHG�E\�$EX�DO�4 VLP�. VK Q

± WKH�KLVWRULDQ�RI�WKH�FRXUW�RI�8OMDLWX�±�ZHUH�LQ�FKDUJH�RI�
SUHPLHUVKLS��DGPLQLVWUDWLRQ�DQG�LQ�KLJK�DXWKRULW\�DOPRVW�
WKURXJKRXW�WKH�UHLJQ�RI�WKH�0RQJROV�ERWK�EHIRUH�DQG�DIWHU�
+XODJX�.KDQ�URVH�WR�SRZHU�LQ�,UDQ�������������$ORQJ�ZLWK�
VHUYLQJ WKH�QHRWHULF�UXOLQJ�V\VWHP�RI�WKH�,O�.KDQLGV��WKH\�ZHUH�
DOVR FDSDEO\�RSHQ�KDQGHG�LQ�SURPRWLRQ�RI�NQRZOHGJH�DQG�
FKHULVKLQJ�SRHWU\��7KH�VWXG\�RI�WKH�OLYHV�RI�WKH�FHOHEULWLHV�RI�WKLV�
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IDPLO\��ZKLFK�LV�XQGHUWDNHQ�LQ�WKH�SUHVHQW�DUWLFOH��ZLOO�VRPHKRZ�
GHOLQHDWH�WKLV�SDUW�RI�WKH�,UDQLDQ�KLVWRU\��L�H���WKH�,O�.KDQLG�HUD��
DQG ZLOO�DOVR�SRUWUD\�WKH�FXOWXUDO�IHDWXUHV�RI�.KRUDVDQ�LQ�WKDW�HUD�
ZKLFK�LV�WR�EH�FRQVLGHUHG�DV�WKH�LQIRUPDO�FDSLWDO�RI�WKH�0RQJRO�
,O�.KDQLGV���

.H\ZRUGV� 0RQJRO�,O�.KDQLGV��WKH�IDPLO\�RI�=DQJ
)DU\ PDG � µ,]]�DO�' Q 7 KLU��:DM K DO�' Q =DQJ � µ$O ¶ DO�' Q
0XKDPPDG��


